Clean Water Act § 316(b) — Cooling Water Intake Structures:

On August 15, 2014, EPA promulgated Clean Water Act Section 316(b) regulations applicable to cooling
water intake structures. The regulations established best technology available (BTA) standards to reduce
impingement mortality and entrainment of all life stages of fish and shellfish at existing power generating
and manufacturing facilities. The Final Rule took effect on October 14, 2014. Regulations implementing
the 2014 Final Rule (and the previously promulgated Phase | Rule) are provided in 40 CFR Part 125,
Subparts | and J for new facilities and existing facilities, respectively. Associated NPDES permit
application requirements for facilities with cooling water intake structures are provided in 40 CFR Part
122, Subpart B — Permit Application and Special NPDES Program Requirements (§ 122.21(r)).

Applicability Criteria for Existing Facilities

As an existing facility, Exelon Eddystone falls under 40 CFR part 125, Subpart J — Requirements Applicable
to Cooling Water Intake Structures for Existing Facilities Under Section 316(b) of the Clean Water Act (§§
125.90 — 125.99). Pursuant to the applicability criteria given by § 125.91(a), Exelon Eddystone would be
subject to the requirements of §§ 125.94 - 125.99 if:

(1) The facility is a point source;

(2) The facility uses or proposes to use one or more cooling water intake structures with a
cumulative design intake flow (DIF) of greater than 2 million gallons per day (mgd) to withdraw
water from waters of the United States; and

(3) Twenty-five percent or more of the water the facility withdraws on an actual intake flow basis is
used exclusively for cooling purposes.

Exelon Eddystone is a point source as defined in 40 CFR § 122.2 and withdraws water for industrial use
from a cooling water intake structure (CWIS) on the Delaware River Estuary. The facility is an “existing
facility” as defined in in 40 CFR § 125.92(k). The intake structure has four separate intake bays that each
house a cooling water pump (CWP) with a rated capacity of 198 MGD and a river water pump (RWP) with
a rated capacity of 10.8 MGD. The facility has a total DIF of 835.2 MGD with an AlF of 262.6 MGD
between 2013 — 2017, 99.9% of which is used for cooling purposes, which exceeds the 25% applicability
threshold and, therefore, Exelon Eddystone is subject to the requirements of 40 CFR §§125.94 — 125.99.

The CWIS forebay was built 13 ft into the river rather than flush with the bulkhead. Water passes under a
curtain wall and through vertical-bar trash racks prior to the installed conventional traveling screens with
3/8 in. mesh. Through screen velocity at DIF is 0.88 fps. Screens are rotated once each 8-hour shift,
once every 4 hours if freezing conditions, or continuously as need during fall leaf season. Debris is
removed by a high-pressure spray wash for disposal. Lateral fish passages upstream and downstream in
the forebay, which can be sealed off if needed for maintenance, are located between the trash racks and
the traveling screens.

Eddystone is a dual-fueled (natural gas and oil), steam electric generating station that operates when
notified by PJM Interconnection, LL.C during periods of peak demand. For the 24-month contiguous
period from 2016-2017 the facilities capacity utilization rate (CUR) was 1.7%. The past 5 years average
CUR was 1.9% with an annual minimum of 0.7% and a maximum of 3.4%.

Based on a CUR less than 8 percent averaged over a 24 month block contiguous period and site-specific
data, impingement mortality BTA less stringent than one of the 7 technologies described in the rule, as
specified in §125.94(c)(12), will be used for Exelon Eddystone. This includes permit conditions to
maintain a CUR below 8% and implementing a Flow Reduction Alternative SOP (details included at the
end of this section) proposed in the permit application which will further reduce withdrawals by limiting
CWP usage. These permit conditions will also serve as site specific entrainment BTA based on the
alternatives analysis and the totality of the information provided in the facility's 316(b) report provided with
the permit application. In addition, two years of impingement sampling will be required, as allowed by 40
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CFR §125.96(a), tc demonstrate compliance and ensure impacts to shellfish and other fish have not
significantly changed since the last impingement study.

1.) Numbers and types of organisms entrained

The facility conducted entrainment sampling for two years between 2016 and 2017. During that time
sampling events were conducted every month with weekly samples taken during expected peak abundance
times March — July. Sample ports were located directly behind the traveling screens at two locations in the
water column (deep and shallow). Four diel sample periods collecting approximately 100 cubic meters of
water were collected each day according to the sampling plan. Below are tables and a chart submitted by
the permittee showing monthly entrainment densities, numbers and types of organisms collected during
sampling for each year, and total entrainment estimates based on densities and AlF for each year.
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2016 entrainment sampling data
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2017 entrainment sampling data
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The entrainment report concludes that an estimated 345,809,051 fish eggs and larvae would be
entrained annually based on DIF and 108,565,660 based on AlF, which is a 68.6% reduction. The most
abundant group of taxa entrained during the study included blueback herring/hickory shad/alewife/gizzard
shad from the Clupeid family making up 53.4% of the abundance. Other more abundant taxa included
white perch, Atlantic Croaker, and striped bass. The Assessment of Potential Effects of Entrainment on
Sustainability of Fish Stocks report provided with the application concludes that based on the entrainment
study and Spawning Potential Ratios, the magnitude of effects of entrainment at Eddystone on Delaware
River fish populations at DIF is likely too small to jeopardize the sustainability of those fish populations.
Additionally, one Atlantic sturgeon, a federally endangered species, larvae was entrained during the
study. Exelon subsequently evaluated the susceptibility of the species to entrainment as part of an
Individual Incidental Take Permit (ITP) with NMFS and found that AlIF conditions would not be expected
to jeopardize the population. Further details are provided in the entrainment BTA Worksheet.

2.) Impact of changes in particulate emission or other pollutants

Exelon evaluated several technology alternatives which showed varying changes in particulate matter
(PM) and other pollutants. Exelon concluded that their proposed Flow Reduction Alternative would result
in a reduction in emissions of these pollutants due to decreased energy use while the other alternatives
would increase these emissions due to increased energy use and installation. The smallest increase
would result with the installation of coarse cylindrical wedge wire screens (CWWS). Further details are
provided in the entrainment BTA Worksheet.

3.) Land Availability
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Installation of CWWS would require a modification to the facility’s existing Submerged Lands License
Agreement. Installation of plume-abated mechanical draft cooling towers would require adjacent property
by lease or purchase and was deemed feasible in the application.

4.) Remaining useful plant life

Exelon provides an anticipated retirement date of 2033. Based on installatiocn requirements Exelon
estimates that the evaluated technologies would be in service ranging from 9-14 years. The longest
being the proposed Flow Reduction Alternative (14 years), and the shortest being a closed cycle
recirculating system (CCRS8) (9 years).

5.) Social Benefits and Cost of Technologies

Social benefits and costs for the evaluated technologies were presented and appear robust. The
proposed Flow Reduction Alternative results in a net savings when calculating cost and results in the
greatest monetized benefits. The costliest technology would be installation of the CCRS. Further details
are provided in the entrainment BTA Worksheet.

Other Discretionary factors

1.) Exelon indicates that current estimated entrainment at DIF is likely tooc small to jeopardize the
sustainability of fish populations. They also show that the technologies evaluated would further
reduce entrainment, with the CCRS having the greatest impact with a 98.6% decrease assuming
0% survival through the system.

2.) Exelon concludes there are no significant benefits to water quality or aquatic biota resulting from
reduced thermal discharge effects of the evaluated technologies.

3.) Flow reductions due to retirements of Units 1 and 2 in 2011 and 2012, respectively, resulted in
633.6 MGD or 43.1% less cooling water withdrawn from combined DIF.

4} Exelon concludes that a CCRS or fine mesh modified traveling screens would result in reduced
reliability of local energy delivery, but the likelihood was not quantified.

5.) The operation of a CCRS is the only technology that would result in significant water consumptive
losses due to evaporation and would require a DRBC consumptive use replacement plan.

6.) Exelon concludes that there are no sufficient alternative water sources available.

In summary, BTA for both impingement mortality and entrainment for this permit includes maintaining an
average 24-month CUR of less than 8% and implementing a Flow Reduction Alternative SOP proposed in
the permit application which will further reduce withdrawals by limiting CWP usage.

The Flow Reduction Alternative SOP limits cooling water pump operation to periods of power generation
which do not correspond to peak impingement abundances (September — November). It is estimated to
reduce average intake flow 4.5% July — September which corresponds to peak impingement abundances
of some diadromous species and includes the following measures:

1. One river water pump (RWP) per unit will remain in service throughout the year to provide
water needed for essential station operations.

2. During the 12-hour start-up process prior to generating electricity, both cooling water pumps
(CWPs) and the second RWP per unit will be placed in service.

3. During electricity generation, both CWPS and both RWPs per unit will remain in service.
4. Althe beginning of the shut-down process, one CWP and one RWP per unit will be removed
from service. The remaining CWP per unit will remain in service until the turbines’

temperatures have cooled to 150°F (approximately 10 days), at which point Exelon will take
that CWP out of service.
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See the attached BTA worksheet:

[ EMBED Excel.Sheet.12 ]
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